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(54) 5-SUBSnTUTED-2"-AMINO-2''~DEOXYARBEKACIN EFFECTIVE AGAINST RESISTANT 
BACTERIA AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide the subject novel compound 
having an antibacterial activity against a wide range of 
bacteria including not only methicillin-resistant 
Staphylococcus aureus(MRSA) but also gram-positive 
bacteria and gram-negative bacteria, and useful for the 
therapy of bacterial infectious diseases as a chemical 
therapeutic agent. 

CONSTrrUTION: A 5-substituted-2"-amino-2"- 
deoxyarbekacin and its acid adduct salt. For example, 
2"-amino-5,2"-dideoxy-5-epifluoroarbekacin and 2"- 
amino-5,2"- dideoxy-5-epiaminoarbekacin. The 
compound of formula I wherein R is fluorine atom is 
obtained by protecting all of six amino groups of a 
compound of formula II with alkoxycarbonyl groups, 
protecting the 4", 6" and 2'"-hydroxy groups with 
alkanoyi groups, reacting the obtained compound of 
formula III (A is alkoxy-protecting group; B is lower 
alkanoyi group) with a fluorinating agent to introduce an 
axial fluorine atom to the 5 position, and subsequently 

hydrolyzing the above protecting groups with an acid and a base for releasing the groups. 
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»p^35'cr*26fl$pai§j*L/co wz<miwmsmm\^tc 
2.4ml *jHi^. ^st?3^pasi¥L/co iissn/c^ia 

/cCD^. ^ P P ^ A 60tnKC U . 5%j^M* 

h U -i? A7Ki§?Kl2ml"r 3 10%^Sl2m1-C 1 Hgt 20 

[0 03 9] ^PPjJ^;i'AB*^»7KK£K':^ h y »i7AraJi 

vFiy^^-f— (S!Jdi)^PP*JUA, IKI^T^PPT^^U 

4o: l^MIS) rffiSUT. A" . 
6' 2' ' ' - h y ~0-r42^;t/-3. 2' . 
6'. 2". 3". 4''' --Ns+tf^^::^ (N - t - 
:/h^V:^>H'*'r.;U) - 2" -T5>'-2" -7':t+-> 
T.'t'-<:^t^>840mq ^f#/Co FD-MS m/z 1277(M' ) . 
Ca] 0 +41* (c 1.3. CHCI3 ) - 30 
[0040] (2)4'^. 6'. 2''' -hy-O 
-T-te^;I/-3. 2' . 6' . 2" . 3" . 4' ' ' 
— (N- t-:/h^>';^>pU?J<^;I/) -2" 
-r5>'-5, 2' -S^5^:t^t^-5 -Xtf:7;U:*'aT 

1311 (1) rfien/cfb^meomq 4>^:5^PP-^^>3 

V Vyjl^^'y^ F(0. 078ml) CD^;^^7PP^ ^>(2.4m 

1) -f i;ix> (0.16ml) smcm. ff^n/cig^ 

%^t?sjs«tc^aD*;uA4mi«:fip^. ^m^m^m 
:^^ y'^A*g?S2mir2[Hi. 5%5gK*^:^ h y -^^a 
2miniHi. *2mTC mat^b/c. 
[004 1 ] mmmmmirwmmi' h »; A-caeTki/ 

-f- (t7Ji?>^PP?^-'l'A. ^li-C^PP^Jl/A^T-fe h 

4 : i-cilPi) -effiSb. asfk^uang *fS 



/Co m/2 1280 OWI)* . CaJ c 

2, CHG, ) , 

[0042] (3) 2' -r$>-5. 



+ 29' (c 1. 



2" -i^'f:t^ 50 



mm (2) 'Cfie>n/c{t-^^120mq ^^t^>'-^H.8ml 
Jcig^b. lN:fh »;'^A>^^^-ho.068ml 4m 

X':.:j7X5ow^Bg (H* m) v^miyxmms^iyfco 

*?ftT. ^atC9a5^ h y :7;l/:t Pi^K 1 ml*mi.5 m 

[0 04 3] mi^m^f&mt ox^f&^nfc^it^m 

tCo »i24*3mlCC«§;(r>L/. ^ PPJt^JbAO.eml ^30 
-50 (NH, ^ lOml) CD:^7^AtC®»?-i±, Tkgfe 

(20ml) mco,2fA-Q,m T>-t:^T*:tcJ:€>^^i^x> 
hiSm*tf*<^T«S8t, 2' 2"^ -i^ 

7^:t=^^S/-5-Xtf:7Jl/:tPrJl'^/;i^> (fb^s^ia) 
27mq*fi/Co 

[0 044] ll%gt|2 2" -T5>^-5. 2^ -^f^ 
5 -Xb-r ^ >/T;1/'^:^7V> (fb^igyib) (0^ 

f& 

( 1 ) 4" . 6" . 2' ' ' - h y-o-r-b^ji'- 
3. 2' . 6' . 2' . 3' . 4' ' ' --^^t^+X 

(N- t ->^h+>':^7;l/:!i^::^;l/) -2" -T^^'^-S. 

Slififi^HKD (1) 35-0^1647/^4" , 6' . 2' ' ' 
- h U-0-T42^;^-3. 2' . 6' , 2" , 3" . 
4' ' ' — (.N-t-^h^t^tf)Vji(::' 
;l/) -2" -T^>^-2' -7^t^l^T}V<<tjU>235m 
q >S:^>^PP-^d?>10mltCi§:6ib. ^JbT S »; 
e/>674mq ^ttJ^. *i^TOcJe{b^ ^ Jl/?t^^^U0.21 

4ml 4»n^T^s-ci6B#rami$b/co Sic:;^tc^pp* 
;VAi5miJfcm. 5%mSl7kmiJ'J^^7i<.m^5m^x3 

[0045] 5^jS*t^^^;i/;^;i/Ar 5 K4.8mi tc^*^ 

^(Digvgtcri^^b:^ h y'i7Al27mq ^trtl;!. 120 'C 

ftm^mBEmmL. giiS4^pp!^JUA25mitc^*>b. 

105^6^*5mir3|plSc^L//Co ^ P P^^UAH^ri^Tfc 

JKD^^Ad'Pvhy^^ -f- (l!7Ji?)d!'nn;^;UA, 1^ 
i>r ^ppj^;UA-^t$'y-;i/2o: i"CiiBi) -clSS 

^Sfb'^233mq 4?i/c. FD-MS m/z 1303 (MfH) 
* . Ca) 0 '%33 * (c l.l.OCla ) o 
[0046] (2)4". 6^^. 2' ' -hU-O 
-r-b5^;l/-3. 2' . 6' . 2" . 3' . 4' ' ' 

(N- t-:/h+^'^>»UjKx;U) -2' 
-r5>^-5. 2' -^?-7=:t+>'-5-xfcrTS>'T-'l/ 

loS ( 1 ) r^6n/c<b^m40mq *y ^y-;U6mi«: 



C13) 



#1^3 2 1 5 7 5 9 



25 

4 : It?. ^Cir^a05^;UA-y jU20: lt!SI 

t?)|tSJU^Sffc;^^89mqSr?iyto FD-MS m/z 1277 
(MfHr . Ca3 0 ''+43 " CC 1.1, CHGa ) o 
[0047] (3) 2" -TS>'-5. 2^ ->>T':t + 

mW. (2) 'Cfi^*l/c{b'&^87mq?:> ^>^-;H.8ml_«: 

T:^n—^A hCC-50 l»flW (NH, ^ a. 10ml) (DiJ^M. 
rffiSJO. 2'-T^y-5. 2" ->^f":t=^^v'-5- 



26 



* [00481 ^C*5, *^l!Bfl[>:frffi^iS^k^«^i LTflB 

[0 04 9] 5fe*r. 3, 2' . 6' -N- hUJ^ (t- 
trS: (II) 02' -T^>'-2' -f^:t*>'7.^l'-<;^7 

ti. Boc «t -:/h=^>^:^;V3j^^^;l/S^. Z\it.^ly>^}V 
10 :i'=lr2^:^7^l'#^Jl'S€:. Phfri:? :i: :^;US€:. FMZ «P - 

[0050] 



HO 1 
HzN 



HO'^'V^^^^ O 

HO I 
Z-HN 



HO 



HO 



I N- 




Boc 



(IV) 



H 



-Boc 



Boc-N 

A\^H 
I N- 
O 

-Boc 




Boc 



(V) 



H 

(«I5XS) 



HO ^^--^E 




(2"-T ^ Jit) 



(VD 



(VXD 



[005 1 ] 




[0 0 5 2] 



(15) 2 1 5 7 5 9 




(S)CHCH2CH2NH-PMZ 
OH 




NH2 



(IT) 



(S}CHCH2GH2NH2 
OH 

[0 0 5 3] c(o^fS.xm^-^-hA^m^mnti.-z 

m^^htl^^ (IV)(D3, 2',6'-N-h';^(t 

>>^;^s^> CJyT"Cti. 3. 3o 
2' . 6' -N-h'J:^ Z^-<:^Z^>a^mr 
5 ] »J^^ibBS63-1319^^#gXCJ*ffl^i*ll4.297.485 

[0 054] ^finm^-*-- hAtC^j^L//cJ:OCC, 3. 
2' . 6' -N- h U>^(BOC) ^^^tji^ly (IV) (Dl (4 
*>J:a^3'' fi[Cr>2fflCDTS>^S^BX i^ife^M^^ 

^k:j:-^rffiat-^<h. (v) coit^. r^t>i5, 

1. 3' -N-fc'X - 
3. 2' . 6' -N-H;:^ ( t h+t/:^7;U#^ 
;U) t>'<;^7^»^^fiST^o ^l^T. COft^ (V) 

jc«sf Si. s (VI) mt^. ruf^^A" . e^- 

-O— ^>-:;^'Jf'>- 1. 3" -N-t^X (-OSx;!/^ 
+i^^JU?}<::::jU) - 3.2'. 6' -N-HJX(t- 



[0055] c<Dfb^% (VI) (DZ" moom^T^^ 
m^ktm^cozf ^ y y-r-^vr vmit cb. p. mu 

ndyand M. G. E11erd, TName Reacrions and Reagents 
in Organic Synthesis J .John Wiley & Sons, New Yor 

k, i62M(i988)) tcj:-:>rscvii) (02" -^vmM 
TUiyhA" . 6* -0--^>S^';^>-l. 3' 
-N-tr;^ {^ly'iy}V^^iytf>\yii^:^)\y) -3. 2' . 
6' -N- h ( t -':fV^^-yti)V^^)V) - 2" - 

<Dft^(vii) ^K^pcDilTuff^r 5 ^ItJStE C05^(i. 

R. F. Borch et al., Tj. Am. Chem. Soc. J 93, 289 
7, (1971)3 tCcfcO 2" -NHi S^C^^TSc ^(DMTt 
5 >^{bStc;»{b^«5(VIl) «:6^^T>^:^'>ACD?? 

[0 05 6] cntciO. S (vin) <D2' -T^>^S 

-r?^cct)'^2' -r^>'-4' . 6" -o-^>t^ 
y-r^-l. 3" -N-trx (^>t;^;U:f+tx^;U7K^ 
iV) -3. 2' . 6' -N - h y::^ {i - zf V^iytf}\^ 

[0057] ^ti-C. (vni) <D<fc^CD2' -T^ 

ys%T$>«s»<i:LTO[)Boc T'«a-rs<t. 3: (l 



(16) 



4$fF3 2 1 5 7 5 9 



31 



32 



X) (Oit^. rrj:t>i52'' -r5>'-4' . 6'^ -O 

— '^y%>Vf> - 1 . 3" -N-b*;^ (•<>t>JU:t+t^ 
:tr;l/ -3. 2' . 6' . 2^^ -N-Th^^:^ 

>^f#2>o COit^m (IX) CDlfefei^fS" 

(X) CDfb^. •r^S:*3%2'' -T5y-4' , 6' - 
0-^>i^Ur'>- 3. 2' , 6' , 2" -N-T-h^ 

[0 05 8] C(D{t^m (X) (DliiLT^^m^9^m 
^C. !^5^Bg52-33629^*/c«^BJ^i^||4,001,208 -^BS 

$nyt (s) - 4-r5>/-2-t Ka+t^ts^r'Tt^ 
jWb-r-So m^r. ^i6n/c^(IIa-l) (oi -n-ts^ 

y ^ -xmmr^t. ^ (II) (D2^ -r^y-2'' - 

[0 0 5 9] ^fiSXfi^^ ^ - h A<DSSl£Xg4^tBCD 

[0 060] 1 2" -T^>'-2' 

(1) 4^^ . e"' -O-^lyiyVr'ly- 1 . 3^^ -N- 
tr;:^ ('^>i^;U:i-+t>'^;Uji<^;U) -3. 2' , 6' - 
N- hi;;^ ( t -:/h=^t/:^;^xf^^^>'t') >''^:^V> {it 



10 



20 



7,4S5^mm9nm(D3, 2' . 6' -N-hu;^(t 

-:/F4^>^:<7;UsK^;i/) >>^;^7i^> (ib^JBjiv) 9.02& 
(12.0^ u-tji/) ^:N. N-s;^^^;^7^;^AT^ K (D 

MF) 50mKCig?&iL/. f»;>^>lOml. N- (--<>>^;U^ 
=^^t^:^jU;j<r.;l/) n/N^K-f^ K6.28fir «r»n:t.. 

4B#HftgLrjgit;^'^/c ( 1. 3^^ -r^>^ScD-<> 

3' -N-t'X (^>i^;U:t + V;^;l/.-i<::.;t/) -3, 
2' . 6' -N-hVT. ( t h + i/;^;!/*'^;!/) V? 
^i7t^>S.90e (fb^^V) ^^§/Co FD-MS m/z 1020 

[0061] C<D1, 3''-N-t^X (•^>>^;l/:t^'> 

t Ki^-^^.»l'r42dr-;l/3m1. IR^tIcp - h^L'X>;:^;b;^ 
>K200mq ^J3n;i. 20niTiHc«gliT40"CT' 1 B^P^ttl^fi^ 

brSlS^it/c (4" . 6'^ -o — c>i^i;f=>{b) o 

ioP^:6^*S50mir'z5fe^L. iS^feSb/Co cti^ 
J^T^h^fc KP:7^> (THF) -itSx^jb-CUtt® 
L'C^<b^3.88g%^/c. CaD 0 "+50- (c 1. 



30 



40 



50 



2. OMDc 

[0062] (2) 2" -T^ ^-4" , 6''-0"-^ 
>>^yf=>-l. 3" -N-l^X (-<>>>^l/:t^>';^Jl/ 
-3. 2' . 6' . 2" -N-i'h'y^:^ (t 
-:/h + $^:^-»U^.x-;l.) -2' - r':^ + Vt>-^;^7S/> 

(fb^ix) :mmii} xmf^tifcit^m.ss^^m 

7Kt>y^iI/XJl/d-^+*^F (DM50) 13mlJCg*>L, fc'US^ 

>>zy^\2^^iy)VtJ)\y7i(i>^ ^ Kl.68g*-0'fe'>19ml 
iCig3jPL//c^§?K^ftlJ^. ^S-C-^^Ur^fbStB^: 
tfo/Co J5JS:«fc>'^'>ffi2*W!By eSSmqS: 2.5ml(DS;^ 
:t^1f>^Cj§:&:^Ur?iSTb. ^iaT'3Qj3^g}$L/Cc ^0 

WU. fiSlPSW* (looni). io%:^7k(2O0mi) 
f*?affi^@ur2^ -^h<* Ci$L<«. 4^ . 6" - 
O — c>i>y'r>-l, 3" -N-fcTX (--c^^^jl/jt^ 
i^;^;V*^^;l/) -3. 2' . 6' -N-hU;^ (t-:/ 

h4^^';^;;l/#j:.;l/) - 2"" -7":t=^V-2'^ -:*- + y-:;^ 
({b^%Vir)3.35g?:f#/c„ 

[0 06 3] cn^ife;j<^a?y-Jl/ 100inKC?g:d>L/v ft 

V ^ A 673mQ?:}jn;^ . m^x—mmw Lxmytmr z y 

^bSJS^tf -^/Co SJS}gtc^c3P^h;i/A 300mi^J]n;l-r 
JfittiL. fifflas*. lop^rfta*^ loomiriSt^ 

?S8IU/cg^. iy^tf^JV-ti'^A (C?rJ-^;l/C-30 
0 . «13fejM*X*«. ieS4aiin, lS5 70an) 
lE;0i5?)CC^7Cin4^;VA-y — (40: 1) . igUri-C 

(20: 1 ) xmmo. 2' -r^yi^ mo<u. 2" 
-r^y-A" . -o-^y^^V7'>- I. 3' - 

N-t*;:^ {^lyi>JVt^ty:^)i^^^)i^) -3,2', 
6' -N-hV;^ ( t -:/h^>^:*^>»l'?K^-^b) -2"^ - 

r':^^^^t>^tfiyy^ (fb^vin) (->y:^>y;u-^ 
B^ov hT^^ua^jVA-^ ;U2o: l-CMUL/ 
rRf 0.16 j&Tn-r) ^^t^^^m^. i&m^lyfcd? 

75mq) „ 

[0 0 6 4] cn*THF->dr^-->fl/ig?Ka: l)26ml 

;t;jU;j<:^-h 0.3m1^m. ^Sr— ^^SU/c (2" 
-r 5>^ScDt -:/h=^-v':t^>»l/3i<^JWbJS:fcO « JSKffi 
^TfiffifeSL, UOiyifJV ' tf^A (itS22mn. ]S3l8 
cm. ^aD^;l/Ay ^>-;l/20: l-eMH) rfSSfU. 

^Mit^^ 752mq^^i/Co FD-MS m/z 1207 QMH)^ . 
CaD 0 '%33 " (c l.CHClj ) o 

[0065] {3) 2" -r^y-A" , 6" -o-^ 

>S>y7^>-3, 2' . 6' , 2"^ -N-'rh'^^:^ 
( t -:/h+V:^Jl/4<^;b) -2" -•r:i- + ^-t^-<:^t^ 
> Ut^mX) :mm{2) -CSen/cfb^^ 730mq«: 
88%=^M-^^>'->'^?lffiCi: 19) 40mlCC^3:Pb. T^l^ 

:3>^*io%^>*5^i^'i;A-jg^i.45&*j3P^. »n*^ 



(17) 



#^3 2 1 5 7 5 9 



33 



34 



[0066] (4) 2'' -rzy-Z" -"f^t^UTJi^ 
iit^mu) :bu31 (3) TW^tifcit^ 2 
46mg?:THF 6mlCCig;^)>L. ?i6n/cS§iKtC h »;x^ 
Jl/T5>35u 1 «:ftn:i. MOC^<D?SJK0C*tUT. THF 
(1.4ml) * (S) - 4- (p-^ h^^^'-^>5;^;U:t^-> 
:^;^b#j:::;Ur ^ - 2 - t K U + VlS^SlmqCCN - fc 

omm^m^fc^ 'e<DmstM^m^^ -2o'c^-mm,m 

/Co 5^}S^tJ7nn;f.ji.A6mlCci^gflgb. fi&fflfiS*. lo 

^mmbm^^fmtbxi-N- c (s) -4- (p 

Fa+->":r^y;v] -2^^ -TS>'-4' . 6' -O- 
^>zyV7'>- 3, 2' . 6' . 2^^ -N-r-h^ + X 20 



[0 06 7] Cn^90%h y >';U:tnBtM 2.8ml^CgS[*> 

fiCD*tC?§3!r»Lr>/>'-^>f hCG-50 (NH* * 25m 
*?-tf. (4an1) f^. 0.1-1. 5MCOr>^^T7kT^ 

^$;^x> h^gaib-ctlML. ^ (n) coft^^r*^ 

2' -T^>'-2' -■?2j-+->T^U-^*rV>38mqS:l!llj^. 
155-160 'C (^ft?) (DftlfetS^i LXWco 
[0068] 

[l6?B©jam] *%IB-e»e»tl/cif«{b^«5T*€>2' 

-r$>^-5, 2' -5;^f':t^t^-5-Xf:7;l/:^-PT 
;l/^:^7^> (it^JB5la) teJ:0'2" -T^y-b, 2' 

b) ^^if^ti^iKDmammiit. M^uv>mnn& 

^^"^mm (MRSA) CD^^j:6T^^AP©- ^ttStcjA< 



«^«B7tBaiz±?te^3Tai7Si7-^ r 

t:'-/^-r*:/202 

»^JI|lR^^r1iit:lbEH^;*Wr 3 T@40 
#30^ igiiaffi404 

mmm^ mm 

mMtPttfflSEif^2Tai7#2-^ /N- 

(72)I%HB« yfeffl Mam 

mmtB-^SKK ^ /tv 5 TB 29# 8 
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